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EXHIBIT A. ORIGIN AND BREEDING HISTORY OF BRUNDAGE
Brundage was derived from the cross ID86-145 .with the pedigree

.‘Stephens’/’Geneva’. ID86-145 was advanced using the bulk mefhod in the F; and F;
generations. From the F; bulk populations, individual heads were harvested with no
intentional selection and planted out in head rows. In the F, generation, selection was
made for height, lodging resistance, disease resistance, percent grain protein, and SDS
sedimentation value. From these head rows ID86-14502B was advanced for testing in
Aberdeen, Idaho under irrigation. After selection under irrigation, ID86-14502B was
evaluated under &ryland and irrigated conditions in northern and southern Idaho. TD86-
14502B was advanced into the Western Regional White Winter Wheat Nursery in 1994
for three years of testing (1994, 1995, 1996). In 1996 and 1997, ID86-14502B was tested
in extension tnials in Idaho, Washington and Oregon. 1ID86-14502B was evaluated by the
. Pacific Northwest Qua;lity Coungil in 1996. In 1995, approximately 1000 head rows were

| grown at Moscow, Idaho and selected for uniform plant type. Seed from head rows that
were true to type were harvested and planted at Moscow in 1996 to form breeder’s seed.
Brundage has been examined for uniformity and absence of segregation since it w laced

Al was Soomcte e vadoem. 0w Stable cwrﬂii PGNOA

in advanced yield tes;ing n '1992A_ Taller (3 to 4 inches), awnletted variants with head
_ morphology similar to Brundage have been observed in foundation seed fields of

Brundage at a frequency of .0006% variants per acre (approximately 5 variant plants per

| acre).
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EXHIBIT B. NOVELTY STATEMENT

Brundage soft white winter wheat is most similar to the soft white winter wheat

Stephens and is intended as a replacement for Stephens in southern Idaho. It is similar to
‘Stephens in leaf color (blue-green) and response to most diseases in the Pacific Northwest.

- Brundage can be distinguished from Stephens based on the absence of awns, height, and

agresty

~ date of head emergence. Brundage is awnletted while Stephens is awned. Height
' A

differences were determined in advanced yield trials grown in four dryland sites over two

years. Each nursery was planted in a randomized complete block design with three

replications. 'Each plot was 5 x 10 feet with approximately 1200 plants per plot. Height

~ for a given plot was based on the average height of the plants at maturity (approximately

‘two weeks before harvest) in the plot. Data for each cultivar for a site was based on the

average height for the three replicates. Data was analyzed using ANOVA and means

compared using LSD at 0.05 probability. In the dryland trials, Brundage was found to be

shorter than Stephens: at maturity; averaging 4 inches shorter across locations and years
(Exhibit E, Table 1). |

Brundage 15 earlier than Stephens in date of head emergence under dryland
conditions based on heading date data collected in the Moscow, Idaho advanced yield trial
éver three years (Exhibit E, Table 2). Date of anthesis 'Qr heading was taken for each plot
by visually estimating when 50% of the heads had emerged on the plant tillers in the plot.
Head emergence was based on the peduncie node being above the collar of the flag leaf.

Data for each location is based on the mean of the three replicates in the nursery. Date of

~ head emergence was calculated using the Julian calendar. At the Moscow site, Brundage

had an earlier heading date than Stephens based on mean separation tests.
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Brundage can also be differentiated from Stephéns in ité level of stripe rust
resistance. It has only partial adult resistance and will give a susceptible reaction with an
early infection or in cool/wet spring/early summer environmental- conditions (Exhibit E,
Table 3). Both Brundage and Stephens have a large seed that wo.uld be classified as soft
based on near-infrared énalysis (‘soft’ classified as having a NIR score of less than 50)

| (Exhibit E, Tables 10 and 14). Near-infrared analysis scores are based on single

replication 30 gram samples from the advanced yield trials.
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U.S. DEPARTMENT OF AGRICULTURE EXHIBIT ¢
AGRICULTURAL MARKETING SERVICE ' (Wheary
SCIENCE DIVISION .

BELTSVILLE, MARYLAND 20705

OBJECTIVE DESCRIPTION OF VARIETY
WHEAT (Triticum spp.)

NAME OF APPLICANT(S) : - FOR OFFICIAL USE ONLY
University. of Idaho PVPO NUMBER d3UVarh
ADDRESS (Streer and No. or R.ED. No., City, State, and Z3p Code) -
_ VARIETY NAME
Idaho Agricultural Experiment Station :
- College of Agriculture Brundage
" University of Idaho
Moscow, ID 83844-2331 ' TEMPORARY OR EXPERIMENTAL
DESIGNATION
1D86-145028
ace a zero in the first box r.mo m) when number is cither 99 or less or 9 or less respectively. Data for quantitative plant characters should be
based on & minimum of 100 pis, 2 ta should be determined from varieties entered in the same trial. Royal Horticnltaral Society or any recopnized
calor standard may be used to determine plant colors; designate system nsed:
.Please answer all questions for your variety; lack of response may delay progress of your application. P

1. KIND: :

I=Common 2=Durum 3=Club 4=Other (SPECIFY)_

1
2. VERNALIZATION:

2 1=Spring 2=Winter 3=0Other (SPECIFY)_

3. COLEOPTILE ANTHOCYANIN:
1 1=Ahsent 2=Present

4, JUVENILE PLANT GROWTH:
3 1=Prostrate 2=Semi-erect 3=Erect

5. PLANT COLOR (boot stage):
1 = Yellow-Green 2 =Green 3 = Blue-Green

3
6. FLAG LEAF (boot stage):
) 1=Erect  2=Recurved B 1=NotTwisted 2 =Twisted

7. EAR EMERGENCE:

Number of Days Earlier Than. > tephens

0y 4
Number of Days Later Than *
. ANTHER COLOR: ‘
) 1=YELLOW  2=PURPLE

. PLANT HEIGHT (from soil to top of head, excluding awns):

cm Taller Than

cm Shorter Than_ Stephens .

* Relative to a PVPO-Approved Commercizl Variety Grown in the Same Trial

.......
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Exhibit C (Wheat) Page 2

10. STEM: 9 8 e "y e
A. ANTHOCYANIN ~ v
1 1= Absent 2=Present
B. WAXY BLOOM
2 1=Absent 2=Present
C. HAIRINESS (last internode of rachis)
1 i=Absent 2=Present
' D._INTERNODE (SPECIFY NUMBER)
3 1=Hollow 2=Semi-solid 3=Solid
E. PEDUNCLE
1 1=Absent 2=Present
cm Length.
11. HEAD (atMaturity): :
-A. DENSITY _
3 1=Lax 2=Middense 3=Dense "
B. SHAPE
1 1 =Tapering 2=Strap 3 =Clavate 4 = Other (SPECIFY).
C. CURVATURE
2 1=Erect 2 =Inclined 3 =Recurved
D. AWNEDNESS :
5 1 ==Awnless 2 = Apicailly Awnletted 3 = Awnletted 4 =Awned
2. GLUMES (at Maturity):
: A. COLOR
' 1 1=White 2=Tan 3 = Other (SPECIFY)
' B. SHOULDER
2 1 =Wanting 2 = Oblique 3 =Rounded 4 = Square 5= Elevated "6 = Apiculate
C. BEAK
1 1 = Obtuse 2= Acute 3 =Acuminate
D. LENGTH
3 1 =Short (ca. Tmm) 2 = Medium (ca. 8mm) 3 =Long (ca. 9mm)
3 1=Narrow (ca.3mm) 2=Medium (ca.3.5mm) 3= Wide (ca. 4mm)
3. SEED: =
A. SHAPE
: 1 1=0vate 2 =Q0val 3 = Elliptical
BR. CHEEK
1 1=Rounded = 2=Angular
C. BRUSH _ : N
: 2 1=Short 2=Mediom 3=Long 1 1 =Not Collared 2=Collared
D. CREASE
2 1= Width 60% or less of Kernel 1 =Depth 20% or less of Kernel
2 = Width 80% or less of Kernel 2 = Depth 35% or less of Kernel

3 = Width Nearly as Wide as Kernel

'3 = Depth 50% or less of Kernel



Exhibit C (Wheat) Page 3

~ 13. SEED: (continued) S3TISTE
- E. COLOR ' '
: 1 1 = White 2= Amber 3=Red 4 = Other (SPECIFY)
F. TEXTURE

2 1=Hard 2=Soft

G. PHENOL REACTION (see instructions):
4 1=1Ivory 2=Fawn 3 =Light Brown 4 =Dark Brown 5=Black

14. DISEASE: (0=Not Tested; 1=Susceptible; . 2=Resistant; 3=Intermediate; 4=Tolerant)
' PLEASE INDICATE THE SPECIFIC RACE OR STRAIN TESTED

Stem Rust (Puccinia graminis f. sp. tritici) Leaf Rust (Puccinia recondita £, sp. tritici)
1 0
Stripe Rust (Puccinia striiformis) : _ Loose Smut (Ustilago tritici)
3} _partial adylt resistance 0 —
Tan Spot (Pyrenophora tritici-repentis} ' Flag Smut (Urocystis agropyri)
0 0 ' A
Halo Spot (Selenophoma donacis) Common Bunt (Tilletia tritici or T. laevis)
0 ' ' 1
Septoria nodorum (Glume Blotch) Dwarf Bunt (Tilletia controversa)
0 1 : :
Septoria avenae (Speckled Leaf Disease) ' Karnal Bunt (Tilletia indica)
0] 1
Septoria rritici (Si:eckled Leaf Blotch) Powdery Mildew (Erysiphe graminis f. sp. mticz) _
11 : 3 '
Scab (Fusarium spp.) "Snow Molds™
0 : 0
"Black Point" (Kernel Smudge) Common Root Rot (Fusarium, Cochliobolus and Bipolaris spp.,)
0] . 0- :
. Barley Yellow Dwarf Virus (BYDV) Rhizoctonia Root Rot (Rhizoctonia solani)
0 — )0
Soilborne Mosaic Virus (SBMY)  Black Chaff (Xanthomonas campestris pv. transiucens)
0 . ‘ 0 '
Wheat Yellow {Spindle Streak) Mosaic Vim§ | Bacterial Leaf Blight (Pseudomonas syringae pv. syringae)
0 0
Wheat Streak Mosaic Virus (WSMV) Other (SPECIFY) ‘ —
1 : N _ — ol
Other (SPECIFY)_Hymenula_cerealis Other (SPECIFY)
1| Lephalosparium stripe : J
Other (SPECIFY)_Pseudocercosporeila - Other (SPECIFY) :
' 1| -berpatricaides '
Otker (SPECIFY) Other (SPECIFY)




Exhibit C (Fheat) Page 4

.15 INSECT: (0=Not Tested; 1=Susceptible; 2=Resistant; 3=Intermediate; 4=Tolerant)

8802578
PLEASE SPECIFY BIOTYPE (where needed)
~ Hessian Fly (Mayetiola destructor) Other (SPECIFY)
0
Stem Sawfly (Cephus spp.) _ Other (SPECIFY)
O .
Cereal Leaf Beetle (Oulema melanopa) Other (SPECIFY)
LR =
‘Russian Aphid (Diuraphis naxia) " Other (SPECIFY)
|1 : .
Greenbug '(Schizaphis graminum) Other (SPECIFY)
01 .
phids , ‘ Other (SPECIFY) =
. 1 ] ., _-

'16. ADDITIONAL INFORMATION ON ANY ITEM ABOVE, OR GENERAL COMMENTS:
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.EXHIBIT D. OBJECTIVE DESCRIPTION OF BRUNDAGE.

Brundage is an early, awnietted, semi-dwarf wheat with excellent straw strength. It

s shorter (4 in.} and earlier heading (3 to 6 days) than the cultivar ‘Stephens’ (Exhibit E,

Tables 1 and 2). Glumes are white with an oblique shoulder and an obtuse beak. The

kernels are white, soft and ovate, with a mid-sized germ and a mid-deep to deep crease.

" Brundage has pértial adult plant resistance to prevalent biotypes of stripé rust in southern
Idaho. Its level of stripe rﬁst (caused .by'Puccinia striiformis Westend.) resistance may
be inadequate in other regions of thé Pacific Northwest in some ye.ars based on stripe rust
resistance evaluation in the Western Regional Uniform Soft Winter Wheat Nursery |

‘(Exhibit E, Table 3). It is susceptible to Cephalésporium stripe {caused by Hymenula
cerealis Ellis & Everh.), strawbreaker footrot (cau.sed by Pseudocercosporella
herpotricoides (Fron) Deightpn), septoria tritici blotch (caused by Sepforia tritici Roberge
in Desmaz.), commoxi bunt (caused by Tilletia tritici (ﬁj'erk.) G. Wint. in Rabenh), and

~ dwarf bunt (caused by Tilletia co.nﬂ‘oversa"Kﬁhn in Rabenh.) (Exhibit E, Table 4).
| - Brundage is moderately susceptible to powdery mildew (céused by Erysiphe graminis DC.
: F. sp. tritici Em. Marchal). Brundage will show physiological leaf spot under cool, wet

. spring field conditions.

| Brundage is adapted to the irrigated areas of southern Idaho. In three years of
evaluation in irrigated trials in [daho (8 site-years), Brundage has been equal to Stephens
.for yield under irrigation, averaging 145 bu/acre compared to 144 bu/acre for Stephens
(Exhibit E, Table 5). Brundage is equal to Stephens for grain volume weight under
irrigation. Avefaged over 8 site-years, the grain volume weight for Brundage was 57.6

[bs/bu. compared to 56.6 Ibs/bu. for Stephens (Exhibit E, Table 6). Brundage performs



well in the intermediate- to high-rainfall regions of the Pacific Northwest with a yield
potenﬁai slightly lower than Stephens, averaging 100 bu/acre compared to 110 bu/acre for
Stephens in yield trials in Idaho (12 site-years)( Exhibit E, Table 7). Grain volume weight
~ of Brundage was slightly greater than Stephens (59.1 Ibs/bu to 58.1 Ibs/bu) in the dryland
trials in northern Tdaho (Exhibit E, Table 8).

Brundage has excellent quality characteristics under both irrigated and dryland
conditions. In three years of evaluation under irrigation in southern Idaho, Brundage was
. equal in percent flour protein,. NIR hardness, percent flour yield, and sugar snap cookie
. diameter to Stepheﬁs (Exhibit E, Tab[es 9, | 10, 11, 12). In advanced yield tﬁalé under
“dryland conditions in northern Idaho, Brundgge was edual to Stephens for percent flour

protein and sugar snap cookie diameter (Exhibit E, Tables 13 and 16), lower for NIR
- hardness value (Exhibit E, Table 145, and lower in percent flour yield (Exhibtt E, Table
15). In three years of testing in the Western Regional Uniform Soft Winter Wheat
Nursery, composite samples of Brundage were equal to Stephens for percent grain
protein, percent flour yield, sugar snap cookie diameter, and sponge cake volume (Exhibit

' E, Table 17). In the 1996 Pacific Northwest Quality Council evaluation, Brundage was

considered to have superior end-use quality characteristics for domestic soft white winter

wheat end-use products.

G863



EXHIBIT F. ADDITIONAL DESCRIPTION OF BRUNDAGE
D.

Table 1. Height measurements at maturity for Brundage and four soft white winter wheat -

cultivars grown in the Advanced yield trials in 1997 and 1998 in Moscow,
Tammany, Tensed, and Fenn, Idaho. |
Table 2. Date of head emergence for Brundage and four soft white winter wheat cultivars

grown in the Advanced vield trials in 1996, 1997, and 1998 in Moscow, Idaho.

- Table 3. Western Regional White Winter Wheat Nursery stripe rust evaluation for

Stephens and Brundage in 1995 and 1996 in Mt. Vernon, Walla Walla, and
Pullman, Washington.
Table 4. Western Regional White Winter Wheat Nursery dwarf bunt evaluation of

Madsen and Brundage in 1995, 1996, and 1997 in Logan, Utah.

- Table 5. Yield of Brundage and four soft white winter wheat cultivars grown in the: -

Advanced yield trials in 1996, 1997, and 1998 in Aberdeen, Kimberiy, and

Parma, Idaho.

‘Table 6. Grain volume weight (Ibs/bushel) of Brundage and four soft white winter wheat

cultivars grown in the Advanced yield trials in 1996, 1997, and 1998 in
Aberdeen, Kimberly, and Parma, Idaho.
Table 7. Yield of Brundage and four soft white winter wheat cultivars grown in the

Advanced yield trials in 1996, 1997, and 1998 in Moscow, Tammany, Tensed,

and Fenn, Idaho.

9 8037k
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. Table 8. .Grain Qolume weight (Ibs/bushel) of Brundage and foﬁr soft white winter wheat
cultivars grown in the Advanced vield trials in 1996, 1997, and 1998 in Moscow,
Tammany, Tensed, and Fenn, Idaho.

Table 9. Percent flour protein of Brundage and four éoft white winter wheat culttvars
grown in the Advanced yield trials in 1996, 1997, and 1998 in Aberdeen,
Kixﬁberly, and Parma, Idaho.

Table 10. Near infrared .hardne.ss (NIR) values of Brundage and four soft white winter
wheat cultivars grown in.thg Advanced yield trials in 1996, 1997, and 1998 in

| Aberdeen, Kim‘be;ly, and Parma, Idého.

Table 11. Percent flour yield of Brundage and four soft white winter wheat cultivars

| grown in the Advanced yiéld trials in 1996, 1997, and 1998 in Aberdeen, '.
Kimberly, and Parma, 'Idahp.

‘Table 12. Sugaf snap cookie diameter of Brundage and four soft white winter wheat
cultivars grown in the Advanced yield trials in 1996, 1997, and 1998 in
Aberdeen, Kimberly, and Parma, Idaho.

Table 13. Percent flour protein of Brundage and four soﬁ. white winter wheat cultivars
grown in the Advanced yield tnials in 1996, 1997, and 1998 in Moscow,
Tammany, Tensed, and Fenn, Idaho.

. Table 14. Near infrared hardness (NIR) values of Brundage and four soft white winter

wheat cultivars grown in the Advanced yieid trials in 1996, 1997, and 1998 in

Moscow, Tammany, Tensed, and Fenn, Idaho.
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Table 15. Percent flour yield of Brundage and four soft white v;iinter wheat cultivars
grown 1n the Advanced yteld trials in 1996, 1997, and 1998 in Moscow,
Tammany, Tensed, and Fenn, Idaho. | |

Table 16. Sugar snap cookie diameter of Brundage and four soft white winter wheat

.. cultivafs grown in the Advanced yield trials in 1996, 1997, and 1998 in Moscow,
Tammany, Tensed, and Fenn, Idaho. .
Table 17. Weétem Regional White Winter Wheat Nursery quality evaluation of Stephens

~ and Brundage for_ 1995, 1996, and 1997.
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_ Table 1. Height Bmmmcﬁm:._m:.ﬁ at maturity for Brundage and four soft white winter wheat cultivars grown in the

Advanced <_w_a triais in 1997 and 1998 in Moscow (mos), Tammany (tam), Tensed (ten) and Fenn (fen),
Idaho. All sites are dryland sites in northern idaho planted in October of the previous year and harvested
in August. Height data was collected on three replicates two weeks v:oﬂ {o harvest ﬁm_ﬁ_sm the m<mqm@m

height of the plants in each replicate. Height in the table is given in _=o:mm

entry mean mos-87 mos-98 tam-97 E.B-mm ten-97 .ﬁm:-mm fenn-87

fenn-98
{in) (in.) (in.) (in) {in) (in.) (in.) {in.) {in.)
Stephens 37 38 42 32 41 35 38 29 40
Madsen 37 38 39 33 40 38 38, 30 39
Hill 81 40 42 43 34 46 41 42 32 43
Lambert 40 40 45 35 43 40 38 33 42
Brundage 33 34 37 28 38 30 33 24 36
stand. dev. 1.31 1.02 1.70 1.14 1.82 1.43 1.28 1.25
. F value 1208 4740 772 16.56*  11.35* 815" = 1223  11.78"
LSD (0.05) 3 2 3 2 3 2 2 2

** indicaies significance at P=0.01

. F <m_=m calcuated :o:_ a 56 entry nursery <<_5 3 Et__nm:o:m

Y.



QB 376

Table. 2. Date of head emergence for Brundage and four soft white winter wheat cultivars grown in the Advanced
yield trials in 1996, 1997, and 1998 in Moscow, Idaho. The Moscow site is a dryland site that was planted
in October of the previous year listed and harvesied in August. Date of head emergence was collected
when 50% of the heads had emerged from the flag leaf in a plot. Data was coliected cmmma on Em
Julian calendar with the the first date (1) corresponding to January 1.

entry mean mos-96  mos-97  mos-98
Stephens 163 162 - 165 161
Madsen 165 165 165 165
Hill 81 166 166 167 165
Lambert 163 162 165 161
m_._._:n.mmm .—mm. 159 - 159 ~ 155
stand. dev. 076 0.92 1.05
F value 23.83% 1437+ Nm.mm*»..
LSD (0.05) 1 2 2

** indicates significance ai P=0.01 .
F value calculated from a 56 entry nursery with 3 replications



Table 3. Western Regional White Winter Wheat Nursery stripe rust evaluation for Stephens
and Brundage in 1995 and 1996 in Mt. Vernon, Walla Waila, and Pullman
Washington. Plots were planted in September of the previous year. Data was
‘was collected in May at Mt. Vernon, June at Walla Walla, and June in Pullman.
Percent refers to percent infection and type refers to infection type designated by
a 010 9 scale (0 = no rust, 1 to 3 = resistant, 4 to 6 = intermediate, and 7 t0 9 =
‘susceptible). An = sign indicates a range of infection types on the same plant
indicative of variable resistance). . '

: Stephens Brundage

location year percent type percent type

Mt Vernon, WA_ 1995 . 5 2=5 90 5
1996 5 2 -85 o 5=8

Walla Walla, WA 1995 0 0 1 2

: Co 1996 : 1 2 5 . 5.

Pullman, WA 1995 0 0 10  5=8
- 19986 - 0 0 20 2=5

. Table 4. Western Regional White Winter Wheat Nursery dwarf bunt evaluation
of Madsen and Brundage in-1995, 1996, and 1997 in Logan, Utah.

~ Madsen Brundage

1995 35 | 87
1996 8 35
1997 20 90

8370

16
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Table 5. Yield of Brundage and four soft white winter wheat cultivars grown _z.ﬁsm_>a<m:oma yield trials in 1996, 1997, and
1998 in Aberdeen (aber), Kimberly {(kim), and Parma (parma), ldaho. All three sites are irrigated sites with the first
irrigation applied prior to ptanting in October of the previous year and harvested in August of the year shown in the

table. Yieid shown refiects the mean of three replicates. LSD based on analysis of variance of the complete
Advanced yield trial Amm entries).

eniry mean aber-96 aber-97 aber-98 kim-96 kim-97 parma-96 parma-97 parma-98

(bu/ac) {bu/ac) (bu/ac) {bu/ac) {bu/ac) {bu/ac) {bu/ac) (bu/ac) (bu/ac)
Stephens 143.6 150 142 147 139 142 155 140 134
Madsen 137.3 135 143 127 144 - 136 141 140 132
Hill 81 139.3 133 154 130 134 149 156 132 126
Lambert 142.0 i85 152 M1M7. . 146 142 150 148 126
Brundage 145.4 154 141 136 - 167 137 - 148 150 130
LSD (0.05) 20 16 25 24 - 20 18 15 12

Table 6. Grain volume weight A_cm\c:m:mc of Brundage and four soft white winter é:mmﬁ cultivars grown in the Advanced yield
trials in 1996, 1997, and 1998 in Aberdeen (aber), Kimberly (kim), and Parma (parma), Idaho. Al three sites are
irrigated sites with the first irrigation applied prior to planting in October of the previous year and harvested in August
of the year shown in the table. Grain volume weight for each location/year is based on one replication. An ANOVA

was done. As data were not replicated within each site, LSD and F value presented used the interaction between
environments x cultivars as an estimate of error,

entry mean aber-96  aber-97 aber-98  kim-96 kKim-97 parma-96 parma-97 parma-98
(Ibs/bu)  (Ibsfbu)  (lbsibu)  (lbs/bu)  (Ibs/bu) A_am_&:v (bs/buy  (Ibs/bu)  (Ibs/bu)

Stephens 56.6 57.1 52.5 60.1 58.8 54.3 57.3 54.6 - 58.2

Madsen 57.2 58.0 53.0 61.0 59.2 547 58.3 55.6 57.7

Hill 81 57.9 57.8 55.6 61.7 599 570 56.4 . 557 59.1

Lambert 56.9 575 53.5 60.7 59.2 532 . 575 53.0 60.6

Brundage 57.6 §9.4 54.0 59.6 60.8 55.7 54.7 56.3 60.1

F value 1.75 ns

L.SD (0.05) ns

ns indicates not significant
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Table 7. Yield of Brundage and four soft white wintsr E:mmﬁ.n:_ﬁ_ﬁa grawn in the Advanced yield trials in 1996, 1997, and 1998 in Moscow (mos), Tammany
{tam), Tensed (ten), and Fenn (fenn), idaho. All four sites are dryland sites that were planted in October of the previous year and harvested in August,

of the year shown in the table. Yield shown reflects the mean of three replicates. F value and LSD were based on analysis of the complste Advanced
yield trial (56 entries), . .

entry mean mos-86 mos97 mos98 tam896 tam-97 tam-98  ten-98 ten-97 ten-86  fenn-6 fenn-97. fenn-98
- (bu/ac) {bufac) {bu/ac) (bufac) {bufac) (bufac) (bufac) {bu/ac) {bu/ac) (bufac) (bufac) (bufac) (bufac)
Stephens 1101 98 128 106 86 . 108 131 104 © 130 115 107 94 116
Madsen 113.8 90 134 128 85 112 130 a6 146 129 94 9N 130
Hill 81 1104 96 141 117 76 a7 126 113 147 109 o8 91 114
Lambert 115.0 101 137 128 82 115 130 110 148 113 100 91 125
Brundage 100.6 a3 136 105 81 . a5 111 9 104 - 103 125 72 121
F value 311 3.57** 7.61* 1.59* 3.26" 3.39* 5.58* 3.30** 4.84* 2.34™ 1.59* 3.45*

rm_uno.omv m L_m 3 mo. ._.\. Am Nm...ﬂm Am : .K_ .I
* indicates significance at P=0.05 . : - :

** indicates significance at P=0.01. :

F value calculated from a 56 entry nursery with 3 replications

Table 8. Grain volume weight (lbs/bushel) of Brundage and four soft white winter'wheat cultivars grown in the Advanced yield trials in 1996, 1997, and 1998 in
Mascow (mos), Tarnmany {tam), Tensed (ten), and Fenn (fenn), Idaho. All four sites are dryland sites that were planted in October of the previous year
and harvested in August of the year shown in the table. Grain volume weight for each location/year is based oh one replication. An ANGVA was done.
As data were not replicated within each site, LSD and F value presented used the interaction between environments x cultivars as an estimate of error.

entry mean mos-896  mos-87 mos-98  tam-96 tam-97 tam-88 ten-96 ten-87 ten-98 fenn-96  fenn-97  fenn-98

(lbs/bu)  (bsfbu)  (lbsfbu}  (lbstbu)  (lbsfbu)  (Ibsfbu) (bsbuy  (lbsfbu)  (lbsfbu) (bs/bu)  (lbs/bu}  (lbs/bu)  (lbs/bu)
Stephens 58.1 58.1 58.9 53.7 56.0 589 594 58.2 60.9 56.8° _57.0 58.7 50.8
Madsen 59.3 58.9 59.2 59.5 59.4 59.6 508 59.9 61.8 58.4 563 59.8 59.9
Hill 81 59.4 58.3 61.1 58.5 60.1 60.3 58.8 611 - 623 574 57.2 59.6 58.1
Lambert 59.0 59.0 58.2 56.3 59.3 60.1 60.3  59.0 61.8" 56.0 577 80.5 52.8
Brundage §9.1 58.8 601 577 573 - 81.2 681 - 59.9. 626 56.3 §8.8 §8.4 60.3
F value 2.58*

LSD (0.05) 0.9
* indicates significance at P=0.05
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Table 9. Percent flour protein of Brundage and four soft white winter wheat cultivars grown in the Advanced yield

9 trials in 1896, 1997, m:a” 1998 in Aberdeen (aber), Kimberly (kim), and Parma (parma), ldaho. All three sites are
- irrigated sites with the first irrigation applied prior to planting in October of the previous year and harvested in August
™ of the year shown in the table. Percent flour protein for each location/year is based on one replication. An ANOVA
m was. As data were not replicated within each site, LSD and F value presented used the interaction between
o environments x cultivars as an estimate of error. . :

entry mean aber-96 aber-97 aber-88°  kim-96 kim-97 parma-96 parma-97 parma-98

_ % % % % % % % % % -

Stephens 9.5 10.6 9.6 8.9 9.7 8.5 8.0 1.4 8.0

Madsen 9.8 10.7 10.3 9.5 10.8 9.6 7.8 10.1 9.2

Hill 81 9.4 11.0 9.7 9.0 9.2 8.5 8.3 107 9.0

Lambert 9.1 10.1 9.6 8.1 9.4 8.4 7.8 112 - 83

Brundage 9.0 9.9 9.2 9.1 8.1 84 - 79 10.9 8.7

F value - 3.02*

L.SD (0.05) 0.5 -
* indicates significance at P=0.05

Table 10. Near infrared hardness (NIR) values of Brundage and four soft white winter wheat cultivars grown in the Advanced
yield trials in 1996, 1997, and 1998 in Aberdeen (aber), Kimberly (kim), and Parma {parma), ldaho. All three sites are
irmigated sites with the first irigation applied prior to planting in October of the previous year and harvested in August
of the year shown in the table. NIR hardness values for each location/year is based on one replication. An ANOVA

was done. As data were not replicated within each site, LSD and F value presented used the interaction between
environments x cultivars as an estimate of error. : -

entry mean aber-96  aper-07 aber-98 kim-98  kim-97 parma-96 parma-97 parma-98
Stephens 21.5 18.0 226 322 1241 21.0 16.0 23.9 26.1
Madsen 23.7 - 23.0 20.0 276 161 15.5 248 222 .40.5
Hill 81 219 11.6 27.9 23.2 15.9 21.9 19.9 235 29.5
Lambert 27.4 20.8 326 32.0 20,7 226 28.0 23.9 38.4
Brundage 16.9 10.2 11.4 26.5 9.2 22.9 3.7 2.7 19.9

F vaiue 5.99**

LSD (0.05) 4.5
** indicates significance at P=0.01
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Table 11. Percent flour yield of Brundage and four soft white winter wheat cultivars grown in the Advanced yield trials in 1996,
1997, and 1998 in Aberdeen (aber), Kimberly (kim), and Parma (parma), Idaho. All three sites are irrigated sites with
the first irrigation applied prior to planting in October of the previous year and harvested in August of the year shown
in the table. Percent flour yield for each location/year is based on one replication. An ANOVA was done. As data

Em_,m:o:mu:omﬁmaézzzm=m._.m_um:a_u <m_:mwﬁmmm:»ma:mma5m _amqmo:o: cmgmm:m:sqo:smax cultivars as an
estimate of error. _ : :

entry mean aber-96 aber-97 aber-98  kim-96 kim-87 parma-96 parma-98
% % % % % % % . %
Stephens 68.7 68.5 64.9 68.8 70.9 68.2 = 734 66.4
Madsen 71.1 69.4 69.7 70.8 736 70.1 74.3 69.5
Hilt 81 71.3 69.4 - 71.4 70.9 71.6 72.3 735 69.7
Lambert 68.4 - 67.8 69.2 69.1 69.8 66.5 69.7 66.8
Brundage 68.2 68.6 67.4 684 706 = 640 723  66.3
F value 8.65"

LSD (0.05) 1.5
** indicates significance at P=0.01

Table 12. Sugar snap cookie diameter of Brundage and four soft white winter wheat cultivars grown in the Advanced yield trials
in 1996, 1997, and 1998 in Aberdeen (aber), Kimberly (kim), and Parma (parma), idaho. All three sites are irrigated
sites with the first irrigation applied prior to planting in October of the previous year and harvested in August of the year
shown in the table. Sugar snap cookie diameter for each location/year is based on one replication. An ANOVA was done.

As data were not replicated within each site, LSD and F value presented used the interaction between environment x cultivars
as an estimate of error, _ _ _

entry mean aber-96  aber-97 aber-98  kim-96 kim-97 pamma-96 parma-98
(cmy) (cm) {cm) fom) - (cm) (cm)- (cm) . (cm)
Stephens 8.6 8.4 8.2 8.5 88 . 8.8 8.0 . 8.6
Madsen 8.5 8.6 8.4 8.6 8.5 8.3 8.6 8.8
Hill 81 8.7 8.4 8.5 9.1 86 - 86 - 9.0 8.7
Lambert - 85 8.4 8.1 8.8 8.8 8.1 8.4 8.9
Brundage 8.7 8.9 8.7 8.7 8.8 8.4 8.7 9.0
Fvalue ~ 152ns
LSD (0.05) ns

ns indicates not significant -




Table 13. Percent fiour protein of Brundage and four soft white wirter wheat cultivars grown in the Advanced yield trials in 1996, 1897, and 1998 in Moscow (mos),
Tammany (tam), Tensed (ten), and Fenn {fenn), Idaho. All four sites are dryland sites that were planted in October of the previous year and harvested in
August of the year shawn in the table. Percen fiour protein for each locationfyear is based on one replication. An ANOVA was done. As data was not
replicated within each site, LSD and F valus presented used the interaction betwaen environments X cultivars as an estimate of error.

G8c0376

entry mean mos-96 mos-97 mos-98  tam-96 tam-97 tam-08 ten-96 ten-97 {en-98 fenn-96 fenn97  fenn-98
% % % % % % % % % % % % %
Stephens 83 6.3 . 88 87 8.2 8.6 80 8.9 8.2 87 83 = 78 B.3
Madsen 9.0 59 10.2 96 - 8.3 102 8.1 10.2 10.1 9.9 10.3 8.7 8.9
Hili 81 8.6 57 9.0 88 78 886 9.2 . 89 . 83 94 401 7.2 8.6
Lambert 76 54 83 78 7.3 83 6.5 8.7 8.4 86 8.4 6.4 7.3
Brundage 8.0 6.3 8.7 7.3 - 14 8.7 73 © 84 8.7 8.1 88 718 8.3
F value 14.58**
LSD (0.05) 0.4

** indicates significance at P=0.01

Table 14. Near infrared hardness (NIR) values of Brundage and four soft white winter wheat cultivars grown in the Advanced yield trials in 1996, 1997, and 1998 in
Moscow (mes), Tammany {tam), Tensed {ten), and Fenn {fenn), Idaho. All four sites are dryland sites that were planted in October of the previous year
and harvested in August of the year shown in the table. Percent flour protein for each locationfyear is based on one replication. An ANOVA was done.
As data was not replicated within each site, LSD and F value presented used the interaction between environments x cultivars as an estimate of error.

entry mean mos-96 mos-97 mos-28 tam-96 tam-S7 tam-08 .ﬁm:-mm © ien97 ten-98 .,ﬁm_._:-mm fenn-87 fenn-98
Stephens 22.0 268.5 28.3 16.1 8.3 18.0 315 a7 271 20.8 - 17.7 M7 30.2
Madsen 27.4 25.1 20.2 228 14.3 29.3 36.2 23.9 31.2 298 21.0 326 353
Hill 81 22.9 201 24.0 23.0- 16.9 18.7 . 277 - 1586 0.2 22.3 18.0 285 ats
Lambert 27.0 . 253 36.8 225 23.0 18.3 31.5 21.3 351 225 26.8 253 352
Brundage 16.3 13.6 18.9 14.9 12,6 4.0 201 6.3 - 249 183 7.8 26.3 27.2
F value 15.16*

LSD {0.05) 33

** indicates significance at P=0.01
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Table 15. Percent flour uield of Brundage and four soft white winter wheat cultivars grown in the Advanced yield trials in 1996, 1997, and 1998 in Moscow
(mes}, Tammany (tam), Tensed (ten), and Fenn (fenn), Idahc. All four sites are dryland sites that were planted in October of the previous year
and harvested in August of the year shown in the table. Percent flour yield for each location/year is based on one replication. An ANOVA was done.
As data was not replicated within each site, LSD and F value presented used the interaction between enviranments x cultivars as an estimate of error,

entry mean mos-896  mos-87  mos-98 tam-86 tam-97 tam-88 {en-96 ten-97 ten-98 . . fenn-96  fenn-97  fenn-98
% %, % - % % - % % % % % % % %
Stephens 68.1 716 70.1 626 68.9 69.9 €6.0 69.7 68.7 642 = 684 70.2 66.3
Madsen 69.8 72.0 70.6 67.8 700 71.6 68.0 70.6 723 67.4 67.3 721 68.3
Hill 81 69.3 . 708 7.5 64.5 72.0 70.4 65.7 . 733 71.5 64.5 69.1 7.8 67.1.
Lambert 68.7 707 . 714 62.9 © 70.0 69.5 68.2 711 71.4 62.9 70.3 68.9 66.9
Brundage 67.1 69.2 . 6£9.3 63.6 - 68.0 68.0 63.4 69.5 69.3 63.6 67.9 684 64.7
F value 11.35*
LSD {0.05) 0.9

** indicates significance at P=0.01

Table 16. Sugar spap cookie diameter of Brundage and four seft white winter wheat cultivars grown in the Advanced yisld trials in 1996, 1997, and
15998 in Mascow (mos), Tammany (tam), Tensed (ten}, and Fenn {fenn), Idaho. All four sites are dryland sites that were planted in October
of the previous year and harvested in August of the year shown in the table. Sugar snap cookie diameter for each location/year is based on

one replication. An ANOVA was done. As data were not replicated within each site, LSD and F value presented used the interaction betwesn
environments x cultivars as an estimate of error. : . .

entry mean = mos-96 mos-97 mos-98 tam-96 tam-97 tarn-88 ten-96 ten-98 fenn-96 fenn-97  fenn-98
_ (em) {cm) (em) -~ (em) {cm) (om) fem)  {em) . (cm) {cm) (cm) {cm)
Stephens 87 8.7 8.4 8.2 9.1 8.7 8.4 80 = 88 8.8 9.1 8.9

Madsen 8.5 88 8.3 8.1 8.2 8.3 8.6 8.6 8.8 87 88 8.5

Hill 81 8.7 - a1 B.4 8.4 88 B8 - 8.3 9.0 83 86 92 8.7

Lambert 8.5 B.4 83 8.3 90 - 82 8.6 8O 8.3 8.5 8.6 B7

Brundage 8.8 9.0 8.8 8.7 8.7 83 90 87 9.0 8.8 8.5 9.4
F value 3.08*

LSD (0.05) 0.2

* indicates significance at P=0.05
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Table17. Western Regional White Winter Wheat Nursery quality evaluation of Stephens and Brundage for 1995, 1996, and 1997.
Quality tests were conducted at the USDA-ARS Western Regional Wheat Quality Laboratory, Pulliman, Washington.
Composite samples of each culitivar were made from the wheat grown at various nursery sites in the Emmﬁmi United States.

in these nurseries, Brundage was grown csamq the number ID86- Aamomm

protein (%) NIR hardness vaiue < flour yield (%) cookie dia. {cm) . cake vol. (cc)
year wﬂmusm:m Brundage Stephens Brundage Stephens mEsamml mﬁmmzm:m Brundage Siephens mE:amml
1995 9.2 9.5 21 16 75.8 74.7 87 . 88 1265 1330
1996* 10.9 10.2 @ -9 - 735 . 74.7 . 8 .. . 8.7 1120 1150
1996 6.6 - 5.8 6 8 74.4 73.9 8.7 A. 9 . 1195 1190
1997 8.6 8 13 8 mm.w. - 65.2 9.3 94 1256 1255
mean 88 . 84 12.3 5.8 722 7241 87 9.0 1200 1231

* 1996 WRWWWN composites were spiit to qo:u a high usﬁm_: composite m:a a _oE EQmS ooavom;m Ummma on mean
percent protein for each location
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